INTRODUCTION

MATERIALS AND METHODS INTRODUCTION
In Italy, nowadays more than 1000 AD plants are running mainly in Northern Regions. Strong public incentives were given for renewable electricity. The increasing number of AD plants, especially of those larger than 500 kW electrical power, involves: consumption of energy
MATERIALS AND METHODS
Four AD plants (Table) located in Northern Italy have been analyzed. A cradle-to-grave perspective has been considered and thus, special attention has been paid on the feedstock production and biogas production process. Different plant sizes (100, 250, 520 and 999 kWe) and feeding rate (maize and pig slurry, only maize, only pig slurry and only cow slurry) have been considered. The climate change was calculated for a 100-year time frame based on GHG emissions indicated as CO 2 equivalents (eq) and defined by the IPCC (2006). crops, large transportation distances and difficulties on heat valorization. In this study the Carbon footprint (CF) of electricity production from biogas has been evaluated.
To the biogas system are attributed CREDITS for: i) the substitution of the EE production from fossil fuel; ii) the replacement of heat produced from fossil fuels with the thermal energy cogenerated by the CHP; iii) the AD of animal slurry. AD of slurry reduces methane emissions compared with storage in an uncovered tank (IPCC, 2006) . The functional unit is 1 kWh of electric energy. 
PARAMETER
RESULTS AND DISCUSSION
CF ranges from -0.230 to -0.910 kgCO 2 eq/kWh. Differences are due to: i) credits attribution ii) to feedstock production and recovery. Lower CF in the 2 AD plants fed with pig and cow slurry and, consequently, credited with high credits for AD of slurry. Without credits, the
ALTERNATIVE SCENARIOS (AS)
AS1  The heat is valorized and, therefore, credited considering the GHG emissions entailed by a fossil-based energy generation plant AS2  no credits for AD have been taken into account in order to assess the impact of AD of manure on environmental performance.
CF varies from 0.107 kgCO2eq/kWh for the plant fed with cow slurry to 0.354 kgCO2eq/kWh for the plant fed with pig slurry. In all the AD plants, about 20% of the CF is due to methane losses. With respect to the BS: i) the attribution of credits for heat valorization entails a reduction of CF. This reduction depends from the feedstock: is lower for the plants fed only animal slurry; ii) The credits for AD of animal slurry have a big impact on the CF for the plants (A, C and D) where the digesters are fed with these feedstock. In Plant C, without these credits, the CF is considerably higher (79%) than it is in BS. The CF differs considerably between the biogas plants fed with maize silage (A and B) and the biogas CONCLUSIONS electricity production from biogas has huge potential to reduce GHG emissions. Moreover, the utilization of the cogenerated heat can improve the CF of electricity production from biogas substantially. Further improvements can be achieved by using animal waste as feedstock.. 
